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LETTER OF TRANSMITTAL 


DEPARTMENT OF AGRICULTURE 
BUREAU OF CHEMISTRY 


Harrisburg, Pa., April 18, 1912. 
Hon. N. B. Critehfield, 
Secretary of Agriculture, 
Harrisburg, Pa. 

Dear Sir: I have the honor to transmit herewith a report of the 
linseed oil inspection work accomplished by this Bureau during the 
years 1907 to 1911 inclusive. 

I respectfully recommend that this report be published in bulletin 


form. 


Yours respectfully, 
JAMES W. KELLOGG, 
Chief Chemist. 
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BULLETIN No. 225. 


LINSEED OIL REPORT 


1907-1911 
INTRODUCTION 


Th information herewith presented is a report of the linseed oil 
inspection work accomplished by the Bureau of Chemistry of the 
Pennsylvania Department of Agriculture and covers the samples re- 
ceived during the years 1907, 1908, 1909, 1910 and 1911. During this 
period this Bureau, under the direction of the Secretary of Agri- 
culture, has had charge of the enforcement of the linseed oil law. 

Heretofore no report of the linseed oil work has been published in 
bulletin form, but owing to the increasing number of inquiries con- 
cerning this work and because of the fact that the adulteration of 
this commodity still continues, it was thought advisable to prepare 


‘a bulletin which would give, briefly, some information concerning 


linseed oil and to endeavor to show what the Department has done 
in carrying out the provisions of the law regulating its sale. 

During the five years covered by this report 814 samples were pur- 
chased by Special Agets of the Department from the dealers located in 
Pennsylvania. All of these samples were subjected to a chemical ana- 
lysis. A few of the first samples received were analyzed by Mr. F. D. 
Fuller, formerly Chief Chemist of the Department, and the remaining 
number were analyzed by Mr. J. 8S. Spicer, who during a few weeks 
of a specially busy season, was assisted by Mr. M. H. Ulman. 

Of the number of samples analyzed, 24 were found to be grossly 
adulterated, and 8 others were found to be below the standard for pure 
linseed oil. Two samples were found to contain mineral oil and were 
passed for the reason that they were not sold for pure oil. The princ- 
ipal adulterant used was found to be mineral oil, ranging in amounts 
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from 1.00 per cent. to 24.00 per cent. A number of samples have been 
sent to the Department by those who became suspicious that the oil 
purchased was impure, which was found to contain from 20 per cent. 
to 30 per cent. of mineral oil. 

It is greatly to be regretted that there are manufacturers still 
doing business whose unscrupulous methods in an effort to gain a 
dishonest profit lead them to offer adulterated linseed oil for sale in 
Pennsylvania. It has also been discovered that manufacturers whose 
reputation is above reproach have been taken advantage of by a few 
jobbers and dealers who have adulterated the pure product as shipped 
and have offered it for sale claiming it to be pure as originally re- 
ceived. 

Purchasers of linseed oil are cautioned to make sure that they 
buy only from manufacturers whose reputation for manufacturing a 
pure product is well established. If possible, guarantees of purity 
should be obtained and the oil should be purchased in the original 
sealed barrels or containers. Dealers selling linseed oil should be 
careful not to use barrels, cans, or other forms of containers, which 
have previously been used for other oils or similar substances. 
Under no circumstances should measures be used for measuring out 
linseed oil which have previously been used for mineral oil, kerosene, 
petroleum, or other oils, as linseed oil drawn in such measures will 
be contaminated, especially if small quantities are sold. 

The linseed oil industry is a very large and important one, and 
where adulterated oil is received instead of the pure article, a serious 
injustice is worked upon those who use it. The painters and the man 
whose buildings are painted with paint in which adulterated oil is 
used are defrauded. Steel construction work, as well as construction 
work of all sorts, painted with an impure product, is improperly pro- 
tected, resulting, as is often well known, in serious loss or damage. 
Many cases may be cited where great harm and injustice is caused 
by the sale of adulterated linseed oil. 

Our present appropriation is entirely inadequate at the present 
time to properly enforce the linseed oil law and to prevent the users of 
this product from being imposed upon. The present law, under 
which much has been accomplished, is not comprehensive enough to 
enable the Department to properly carry on this line of work, and it is 
hoped that in the near future a new law can be adopted and money 
enough appropriated to make it possible to prevc~’ the sale of 
adulterated oil in Pennsylvania. 


LINSEED OIL: !TS SOURCE, MANUFACTURE AND USE 


Linseed oil is the oil which is pressed out of or extracted from the 
seed of the flax plant (Linum Usitatissium). Flax is chiefly grown 
in India, Russia, Argentine Republic, the United States and Canada. 
“The seed contains about 33 per cent. of oil, of which approximately 
26 per cent. is, technically, extracted.” A bushel of flaxseed, which 
weighs about 56 pounds, yields in the neighborhood of 2 gallons of oil. 
The oil is separated from the seed principally by two methods known 
as the “Old Process” and the ‘New Process.” 

In the “Old Process” the seeds are ground, heated and the oil 
pressed out by hydralie pressure. The remaining residue or cake is 
sold as a feeding stuff under the name of “Old Process Oil Meal.” 

In the “New Process” the seeds, after being ground, are placed 
in extraction cylinders and the oil leached out by a solvent which is 
afterwards recovered and used again in the process. The solvents 
which are used, according to the different extraction processes in use, 
are light petroleum, gasoline, carbon bisulphide, benzol, benzine or 
carbon tetra-chloride. The residue obtained from this method is sold 
as “New Process Oil Meal.” 

Linseed oil is known as a drying oil, and owing to its drying 
qualities which it possesses in a greater degree than most drying oils, 
and because it can be obtained in great abundance, it is particularily 
adapted and widely used in the manufacture of paints and varnishes. 
It is also used in the manufacture of linoleum, oil cloth, and printing 
inks. After the oil has been obtained from the seed it is purified or 
refined by filtering or chemical treatment, bleached or boiled, as the 
trade demands, and sold as raw or boiled linseed oil. 

The drying properties of an oil are due to its power to absorb 
oxygen and upon drying to form a coating of great durability which 
will be imprevious and which will protect the surface coated with it 
from deterioration. Instead of losing weight from drying, linseed 
oil increases in weight by absorbing oxygen, and the greater the 
capacity to absorb oxygen, the sooner will its drying be completed. 
The drying qualities of linseed oil are increased by boiling and by the 
addition of dryers. Some of the dryers which are used are white lead, 
litharge, black oxide of manganese, rosin and resinates. These dryers 
are introduced in the dry or liquid form according to the methods in 
use by the different manufacturers. Boiled oil, or an oil to which 
dryers have been added, dry much faster than the raw oil and should 
dry in at least 24 hours. The time required for a raw oil to dry is 
from 2 to 8 days. 
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THE CHEMISTRY OF LINSEED O1L 


Linseed oil is known by chemists as being a combination of glycerine 
with fatty acids of which linolic acid predominates. The glycerine 
acting as a base unites with linolic acid to form an oil in very much 
the same manner as an alkali (caustic soda or potash) unites with a 
‘mineral acid, such as muriatic acid (hydrochloric acid) to form a 
salt, as common salt (sodium chlorid). Such oils as linseed oil, 
poppy seed oil, rape seed oil and cotton seed oil can be made into 
soap by the addition of an alkali which will take the place of glycerine 
and unite with the fatty acids to form the substance known as soap. 
The process of substituting an alkali, such as caustic soda or caustic 
potash, for the glycerine in an oil is called “saponification.” There is 
usually present in linseed oil a small amount of free fatty acids which 
are not combined with glycerine. The presence of an excessive 
amount of free fatty acids may be due to the oil becomming rancid or 
by its having been made from damaged seeds. Acidity may also be 
caused by the mineral acids used in refining, and by the addition of 
rosin and rosin oil. The amount of free acid contained in linseed 
oil can be determined, and this amount is known as its “acid value.” 

The analsis of linseed oil consists in making determinations of 
certain properties known as “constants.” All oils have characteristic 
constants. In many oil these constants are very different from those 
of linseed oil. The constants usually determined in linseed oil ana- 
lyses are as follows: 

Specific Gravity. This constant is the weight or density of an oil 
at a given temperature as compared with water, and is determined by 
direct weighing or by the use of special instruments such as a hydro- 
meter, or a Westphal balance. 

Acid Value. The acid value, or test for acidity, is the amount of 
caustic potash required to neutralize the free acids and is determined 
and expressed as the number of milligrams of caustic potash re- 
quired by one gram of oil, 

Saponification Value (Koettsterfer number). This value or con- 
stant is the number of milligrams of caustic potash required to 
“saponify” one gram of oil, and it represents the amount of alkali 
necessary to convert one gram of oil into soap. 

Unsaponifiable Matter. This constant represents the percentage 
amount of any substance which cannot be saponified or converted 
into soap. It is determined by saponifying the oil with an excess of 
caustic soda and extracting with a solvent and weighing. An excess 
of unsaponifiable matter indicates the presence of foreign oils, such 
as mineral oil and rosin oil. 

Iodine Value (Hanus number). The iodine value of an oil is the 
percentage amount of iodine which it will absorb under certain con- 
ditions and is an index of its drying qualities. As has been previously 
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stated, linseed oil dries by the absorption of oxygen, and as an oil 
will absorb iodine in much the same manner as it will absorb oxygen, 
it is made use of in the laboratory for the reason that it can be more 
easily used and because reliable and satisfactory results can be ob- 
tained. 


LINSEEL OIL STANDARDS 


From the knowledge gained from the analyses of a great number of 
oils by experienced analysts, certain constants or recognized standards 
of purity, for both raw and boiled linseed oil, have been adopted. The 
following are the constants which are recognized as being standards 
for boiled and raw linseed oil: 


RAW LINSEED OIL. 


Specific Gravity at 15.5° C. .9315 to .9360. 

Acid Value not to exceed 6. 

Saponification Value (Koettstorfer number) 187 to 195, 
Unsaponifiable Matter not to exceed 1.5 per cent. 
Todine Value (Hanus number) 170 to 190. 


BOILED LINSEED OIL. 


Specific Gravity at 15.5° C. 93825 to .9450. 

Acid Value not to exceed 10. 

Saponification Value (Koettstorfer number) 185 to 195. 
Unsaponifiable Matter not to exceed 2.00 per cent. 
Todine Value (Hanus number) 160 to 190. 


Oil should be heated to a temperature of at least 107° Centegrade. 


LINSEED OIL ADULTERANTS 


According to market values and the readiness with which oils can 
be obtained, a number of these are used as adulterants. The follow- 
ing are a number of such products: 


Mineral Oil, Turpentine, 
Rosin Oil, Corn Oil, 
Rosin, Cotton Seed Oil, 
Fish Oil, Soya Bean Oil. 


COPY OF LINSEED OIL LAW 
For the information of those unfamiliar with the requirements of 
the linseed oil law now in force in Pennsylvania, a copy is herewith 
included, as follows: 


AN ACT 


No. 62 


An act to prevent the adulteration of, and deception in the sale of, linseed 
or filaxseed oil. 


Section 1. Be it enacted, &c., That no person, firm or corporation 
shall manufacture or mix for sale, sell or offer for sale, under the 
name of raw linseed oil, any article which is not wholly the product 
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of commercially pure linseed or flaxseed. Nor shall any person, firm 
or corporation manufacture or mix for sale, sell or offer for sale, 
under the name of boiled linseed oil, any article unless the oil from 
which said article is made by wholly the product of commercially 
linseed or flaxseed, and unless the same has been heated to at least 
two hundred and twenty-five degrees, Fahrenheit. 

Section 2. Nothing in this act shall be constructed as prohibiting 
the sale or manufacture of any compound of linseed or flaxseed oil: 
Provided, That such compound, if it imitates in appearance and is 
designed to take the place of linseed or flaxseed oil, shall not be manu- 
factured or mixed for sale, sold or offered for sale, under the name or 
description containing the words “linseed oil” or “flaxseed oil.” 

Section 3. Any person, firm or corporation who shall violate any 
of the provisions of this act shall be deemed guilty of a misdemeanor, 
and upon conviction thereof shall be punished for each and every such 
violation with a fine of not less than fifty dollars ner more than five 
hundred dollars, and, in default of the payment of such fine, shall be 
committed to the county jail for a period of not less than thirty 
days. 

Section 4. It shall be the duty of the secretary of agriculture to 
enforce the provisions of this act. The said secretary and his as- 
sistants, experts and chemists, and others appointed by him, shall have 
access, ingress and egress to and from all places of business and 
buildings where linseed or flaxseed oil is kept for sale or stored. 
They shall also have the power and authority to open any tank, barrel, 
can or other vessel containing such oil, and may inspect the contents 
thereof and take samples therefrom for analysis. 

Section 5. Any person, firm or corporation who shall violate any 
of the provisions of this act shall, in addition to the fines herein pre- 
viously described for each offense, forfeit and pay a fixed penalty of 
one hundred dollars. Such penalty shall be recovered, with costs, 
in any court of the State having jurisdiction thereof, in an action to 
be prosecuted in the name of the people by the secretary of agriculture 
or by any of his assistants, and shall be devoted to the payment of the 
expenses of the department of said secretary. In any action com- 
menced for the recovery of such penalties, an application may be 
made on the part of the plaintiff to a court of competent jurisdiction, 
or any judge thereof, for an injunction to restrain the defendant, his 
agents, servants and employes, from the further violation of this act 
during the pendency of the action; and it shall be the duty of such 
court, or judge, to grant the injunction, in the same manner as in- 
junctions are usually granted under the rules and practice of such 
court, upon proof by affidavits that the defendant has been guilty 
of such violation either before or after the commencement of the 
action. In case the plaintiff shall recover judgment for the penalty 
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or penalties demanded in the complaint, the judgment shall contain 
a perinanent injunction restraining the defendant, his agents, servants 
and employes, from any further violation of the section or sections 
on which the recovery is obtained. 
Approved—The 23d day of April, A. D. 1901. 
WILLIAM A. STONE. 
The foregoing is a true and correct copy of the act of the General 
Assembly No. 62. 
W. W. GRIEST, 
Secretary of the Commonwealth. 


TABLE SHOWING RESULT OF INSPECTION 


In the table which follows, the name and place of residence of the 
dealers from whom the samples of linseed oil were obtained, together 
with the name of the manufacturers where known, are given. In the 
column under “remarks” the word “passed” is used to designate the 
oils which have been passed by the Department as meeting the re- 
quirements, and the word “adulterated” designates those oils which 
failed to meet the standards for pure oil. As has been previously 
stated, the samples were secured during a five year period. In order 


to determine in what vear a certain sample was obtained, the follow- 
ing explanation is given: 


Nos. Lil to L141—1907. 
Nos. L142 to L302—1908. 
Nos. L308 to 1L519—1909. 
Nos. L520 to L658—1910. 
Nos. L659 to L814—1911. 
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